Weaning performance of 7 032 purebred Hungarian Fleckvieh calves (3 650 male and 3 382 female) born between 1981 and 2003 from 1 452 cows mated with 113 sires were analysed in two farms. The aim of the study was to evaluate the effect of environmental factors on weaning traits. Farm, age of cows, year of birth, season of birth and sex of calves as fixed, while sire as a random effect was treated. Data were analysed with HARVEY's (1990) Least Square Maximum Likelihood Computer Program. The overall mean value and standard error of weaning weight, preweaning daily gain and 205-day weight were 214 ± 3.01 kg, 980 ± 17.31 g/day and 236 ± 3.40 kg, respectively. The mean age of the analysed calves was 181 ± 33 days. The results of the examination show that weaning weight, preweaning daily gain and 205-day weight increased as far as the 6 year age cows (the maximum were 226 ± 3.13 kg, 1 049 ± 17.89 g/day, 251 ± 3.54 kg). As for the season effect the calves born in summer were smaller (208 ± 3.12 kg, 946 ± 17.84 g/day and 230 ± 3.52 kg) than that of born in the other seasons (P<0.001). The male calves were heavier than females, the difference was 12 kg, 50 g/day, 16 kg, respectively (P<0.001). The best year was 1985, the worst 2000.
Introduction
The Hungarian Fleckvieh is a breed in Hungary for dual and beef purpose as well. For the beef cattle the good calf rearing ability over the good reproduction capacity are important. The weaned calf is the only product of beef cattle sector; therefore the results are influenced by weaning weight. The weaning weight expresses the inherited growth traits of the calf and the calf rearing ability of cows, so it is very important to have profound knowledge about the environmental and other factors, which have an influence on weaning weight.
Based on the conformation, beef production can be better estimated than other production properties. The heritability of the body measurements is medium ( VAN MARLE-KÖSTER et al. 2000 , LENGYEL et al. 2003 .
In addition to the hereditary base the growth of the calves and their weight at a given age are influenced by breed, farm, age of dam, year, and season of birth and sex of the calves (GREGORY et al. 1979 , BÖLCSKEY et al. 1984 , SZABÓ 1993 , TŐZSÉR et al. 1996 , GÁSPÁRDY et al. 1998 , TAWFIK et al. 2000 , GOYACHE et al. 2003 , ZÁNDOKI et al. 2003 , NAGY et al. 2004 , ATIL et al. 2005 , SZABÓ et al. 2005 , Vostrý et al. 2008 .
The effect of the age of dams was evaluated by BÖLCSKEY (1987) in Hereford and Angus, by SZABÓ and GAJDI (1993) in Hereford, by LENGYEL et al. (2003) in Limousin populations. These authors report that the adjusted weaning weight of the calf increases as far as the age of dams until the 3rd calving, and it decreases from the 11th calving. In the weaning weights of the calves, born from the 3rd to the 10th calving there wasn't any reliable difference.
The weaning result of the calves, born in August and September falls by 11.6 % behind the calves, born between February and April. The weaning weight of the calves in a Limousin population born in the autumn was the highest (KOVÁCS et al. 1994) .
The relating examinations report about a significant difference between the two sexes. The male calves showed a greater adjusted weaning weight, than the female calves.
The aim of the present examination was to evaluate the effect of some environmental factors on the weaning results of Hungarian Fleckvieh calves.
Material and methods
The examination were made on the basis of the data of 7032 calves (3650 male and 3382 female) of 113 breeding bulls born between 1981 and 2003. The database was given by the Association of Hungarian Fleckvieh Breeders and two farms, which breed beef Hungarian Fleckvieh.
The evaluated traits were weaning weight, preweaning daily gain and 205-day weight.
The effect of the several environmental factors was estimated by a sire model (SZŐKE and KOMLÓSI 2000) . The used models included fixed effects (environmental effects) and random genetic effect (sire).
The Table 1 shows the models, which were applied for estimating the effect of the traits. From the factors examined the farm, the calving age of the cow, year and season of birth and sex were as fixed effects, while the sire as a random genetic effect. The age of calves -from the birth to the weaning -was treated as a co varying effect in case of the weaning weight and the preweaning daily gain. Only the significant determinants were put into the model. The general form of the model having been applied for the preweaning daily gain is as follows:
where Yijklmno is the weaning weight, the gain falling to life day of the weaned calf from i-th sire in the j-th farm, in the k-th year l season from the m years old cow, n is the sex and o is the age of the calf, μ is the mean value of all observations, Si is the random effect of the sire, Fj is the fixed effect of the farm, Cm is the fixed effect of the calving age of the cow, Yk is the fixed effect of the year of birth, El is the fixed effect of the season of birth, In is the fixed effect of the sex, b the regression coefficient, and eijklmno is the residual and error. The way of evaluating the 205-day weight differs from the former so far as the age of calves as covariant wasn't built into the model. The model was as follows:
Additive and multiplicative factors were calculated by subtraction of the mean value of the levels, where significant deviation between the levels was found.
The preparation of data was made by Microsoft Excel Program the evaluation by HARVEY's (1990) Least Square Maximum Likelihood Computer Program.
Results and discussion
According to the investigation results -as it can be seen in the Table 1 -sire, farm, age of cows at calving, year, season, sex and the age of calves at weaning have a significant (P<0.001 and P<0.05) influence on weaning weight, preweaning daily gain and 205-day weight. The contribution of investigated factors to the total variance is presented in Table 2 . Maximum effect has sex (70.53 -64.73 -80.9 8 %), minimum has sire (1.26 -2.34 -1.13 %). These results are similar to the investigations of LENGYEL et al. (2003) , but they partly deviate from the results of NAGY et al. (2004) and KOVÁCS et al. (1994) . The effects of environmental factors, which have an influence on the investigated traits, are presented in Table 3 . The effect of the farm appears in the better weaning results of farm »A«. The weaning weight was higher in farm »A« by +10 kg, the preweaning daily gain by +17 g/day, and the 205-day weight by +4 kg than those in the farm »B«. In the examined two herds the age of cows at calving changed between 2 and 16 years. According to the results the weaning weight (226 ± 3.13), the preweaning daily gain (1 049 ± 17.89) and the 205-day weight (251 ± 3.54) increased together with the increasing of the age of cows until 6 years. The calves of 7-8 years old cows didn't differ from the calves of 6 years old cows. In the present study a continued decrease was found in case of calves of elder cows (the said tendency is presented in the Figure 1 ). On the basis of the examinations it is to verify that the calves of older cows reach better weaning weights than the calves born from the first calving. These results agree with the results of BÖLCSKEY (1987), SZABÓ and GAJDI (1993), LENGYEL et al. (2003) , NAGY et al. (2004) , as well as SZABÓ et al. (2005) , who found a similar tendency. In the course of investigating the effect of birth season, the lowest weaning weight (208 ± 3.12 kg), preweaning daily gain (946 ± 17.84 g/day) and 205-day weight (230 ± 3.52) were found at the calves born in the summer. The results of calves born in the three other seasons didn't differ significantly from each other (weaning weight =214-218 kg; preweaning daily gain =988-992 g/day; 205-day weight = 238-239 kg). The deviation which was found at the results of summer-calves is correct owing to the error (SE). These statements are similar to the results of BÖLCSKEY (1984) , KOVÁCS et al. (1994) , and SZABÓ and GAJDI (1993), but they differ from the results of SZABÓ et al. (2005) , who found the weaning weight of summer-calves the highest.
As for the effect of sex the better weaning results were reached by the bulls, their weaning weight was by +12 kg, the preweaning daily gain by +50 g/day, and the 205-day weight by 16 kg more than these of the heifers. The difference between the two sexes was similar to the investigations of SZABÓ and GAJDI (1993) , KOVÁCS et al. (1994) , LENGYEL et al. (2003) , NAGY et al. (2004), and SZABÓ et al. (2005) .
The Table 4 shows the effect of the year. In case of the weaning weight, the preweaning daily gain and the 205-day weight, 1985 was the best year (245 kg, 1 138 g/day, 265 kg), while 2000 was the worst (168 kg, 759 g/day, 191 kg). In the present study the effect of the year is similar to the results of several authors: BÖLCSKEY (1984) , TŐZSÉR et al. (1996) . The Table 5 shows the additive and multiplicative factors for correction of the environmental effects which was worked out on the basis of the results, referred to the weaning weight, preweaning daily gain and 205-day weight. In case of the 205-day weight e.g. it can be corrected the weight of the calves of 2 years old cows by adding +28 kg to it, or it can be corrected that by multiplying with 1.127. The corrections values, which were verified in the investigated population can give standards to the other farms. Summing up the results of the analysis of the evaluated factors i.e. farm, age of cows, year, season and sex of the calf brought significant (P<0.001, P<0.05) differences in the weaning results of Hungarian Fleckvieh calves. According to the detailed examination of the environmental factors it can state that the weaning weight, preweaning daily gain and 205-day weight of the calves increased as far as the six year age cows and they didn't differ from the calves of 7-8 years old cows. As for the effect of the season, the calves born in the winter, spring, or autumn didn't differ from each other in the weaning weight, but they were certainly bigger then those from the summer calving. The effect of sex showed itself -as it was expected -in the better weaning results of the bull calves. According to the investigations the present study shows that considering the several environmental factors it is practical to correct the weaning results of calves born in the summer and coming from 2, 3, or 12-16 years old cows in order to make the comparison more exact.
